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ing and guidance to employees, using
employee incentives, improving plant
layout, and by using labor-saving equip-
ment.

In table 6 creameries are classified
according to the combinations of per-
sonnel employed. Employment of an
operator-manager and one full-time
helper appears to be the most common
combination with an operator-manager
and two full-time helpers being the
next most frequent combination.

Examination of the third column of
table 6 reveals that there are wide
ranges in the volume of butter manu-
factured by any one combination of
labor. For example, one operator-man-
ager and one full-time helper made as
little as 81,000 pounds of butter on one
plant while at the other extreme, the
same combination of personnel made
460,000 pounds of butter. It was found
that the plants that printed the most
butter in 1 pound packages also em-
ployed more labor than the other plants.

Differences in wage scales account for
part of the variation in labor costs.
Table 7 shows the classification of
creameries according to the annual
salary paid to operator-managers, and
relates the size of the operator’s salary
to the average total sales volume, and
the average number of employees in
the creamery. Most frequently the oper-
ator was paid betweer $4,000 and $5,000
per year. One operator received as little
as $2,400 and at the other extreme

Tab'e 7. Relationship between operators’ sal-
ary, sales volume. and the number of em-
ployees in 46 plants, 1954

Average Average

Number of sales number of

Total salary creameries volume employees

dollars dollars

Less than 3,000 1 293,979 2.0
3,000-3,999 .. 7 123,122 g
4,000-4,999 12 298,504 1.8
5,000-5,999 8 408,890 2.2
6,000 6,998 10 514,632 2.6
7.000-7,899 4 578,146 a3
5,000-8,999 - 3 480,013 3.7
Total 46 376,453 2.2

Jies and packaging costs were both
ded in one category because in
items were not re-
in the expense state-

another operator received $8,154 3
year. :
In general, the plants with J;

; and packaging supply costs and volume
v cases these in 47 creameries, 1954

o separateLV

Table 8. Relationship between manufacturing

sales volumes paid their operator-m: :

! Manufacturin
agers more than the smaller pla ent. : prrs ]
: : pplie:
was also noted that, except for tmn Manufacturing and packaging sup- Butterfat i and paciaging
where the operator’s salary Wa: f B < accounted for the second largest : reameries cost per pound
o e 3 .
than $3,000, the salaries paid to proportion of tOtal.COSt' On the average, Lesspt‘;:g;xdiso 000 ... 4 celn;?
ators increased as the number of ¢ ‘these items constituted 15 percent of 150,000-299,000 ... 9 1:74
ployees working under his supery . {otal costs. ) 300,000-449,000 ... 15 1.06
increased. ~ The cost of manufacturing and pack- ;[5)0,000-599,000 AL ) 1.04
There wids a great deal of diff - aging supplies per pound of butterfat 0,000 and over ... 8 97
among creameries in the methods ~ tended t0 decrease as butterfat volume T 47 1.10
in paying operators. Three of the | 7 sased. In the case of manufacturing

] -']n‘d packaging costs, as with labor costs,
I She per unit cost for the smallest volume
"mup was lower than for the next
Jarger volume group (table 8). The 4
Fimts in the smallest volume group
sived only farm-separated cream and
ufactured butter only. Ninety per-
cent of the butter production of these
straight commission. Rates under N iplants was packaged in 64-pound fiber

method of payment varied widely z Lbﬂ!éS. Therefore, packag'ing cost per
plant to plant. . . pound of butterfat was quite low.

Additional variations occurred in th
annual salary of the operator be
18 of the 46 creameries provided
operators with various non-mon
compensation—butter, cream, milk;
house rent, and life and accident in§
ance—in addition to regular salary @
commission. These perquisites and
fits were valued by the operator
$50 to $968 a year, with the ay
being $296.

The quality of labor hired, lengt
service, experience, unionization,
location of the plant are other fa@
which influence the wage scale of
ators, managers, and other em
The effect of these factors was
termined.

cipal methods of payment were: (1)
straight salary; (2) salary with a
mission, and (3) a commission
In 1954, 20 of the 46 creameries
their operator or manager on a §
salary basis, 25 paid their operato;
a salary plus a commission basis,
one creamery paid its opera

Manufacturing and packaging supply
costs will be affected as much by the
type of products the plant produces and
the prices paid for supplies as they are
affected by butterfat volume. For ex-
ample, plants that bottle milk will have
much higher packaging costs per pound
of butterfat than will plants that pro-
duce only butter. Also, plants that pack-
age a large proportion of their butter

MANUFACTURING AND PACKA
SUPPLY COSTS

The manufacturing and packd | e
supply category of costs includes | | Tl il %
packaging supplies, salt, washing ; ]
der, chemicals, fluid milk and |
containers, and several other ité

in the plant operations. Manuld Fig 4. Butter being weighed and packed in 64 pound bulk butter boxes.
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_ 11. Relationship between butterfat vol-
ume and fuel, light, power, water, and

: f one- 3 5 ost per pound of butter-
Cost of fiber Number of Cost of refrigeration ¢
boxes* and liners S esisaeniiosoca {at for 47 creameries, 1954
cents cents ;
150.0-15.9 ... 3 less than 1.0 ... .. Fuel, light,
16.0-16.9 2 1.0-1.4 ;fg“:}" v;cﬂ?-,
.0-16.9 . oand refrigeration
17.0-17.9 5 L B s Number of cost per pound
18.0-18.9 11 2.0 and over creameries of butterfat
19.0-19.9 18 i
20.0-2008 ... . . 5 .
210 and OVer ... 2 than 150,000 .. 4 Il?g
= : 0,000-299,000 ... .. 159 o
Total 461 Tonal i m«&mo . .99,
5 p,000 599,000 13 .75
* Fiber boxes are bulk butter boxes of 64 pound capacity. P00 and over ... 6 -85
+ One creamery packaged no butter in fiber boxes. : i
F One creamery packaged no butter in one-pound prints. e —,83

output in one pound prints will have
higher per unit packaging costs thgn
plants that package all their butter in
64-pound fiber boxes.

Table 9 shows the variations in the
prices paid by creameries for fiber boxes
and liners and one-pound cartons.
Forty-six of the 47 plants shipped butter
to distant buyers. All of the butter
shipped by these 46 plants was pagk-
aged in 64-pound fiber boxes. The price
of the box including a parchment liner
varied from a low of 15 cents to a high
of 24 cents with more of the creameries
paying 19 cents than any other price.

The containers for one-pound prints
of butter ranged from $.002 for some
plants using only a parchment wrapper
to 2.4 cents for some of the plants using
a printed carton and a parchment wrap-
per. In the majority of plants using a
carton and a parchment wrapper these
costs averaged 1.8 cents per package. It
was observed that by careful buying of

Table 10. Effect of product combinations on

cost per pound of butterfat for 47 creameries, 1954

packaging supplies substantial say
may be effected.

The effect of the combination of p
ucts processed on manufactur
packaging supply costs is shown
comparison of these costs in plants
bottle milk as ‘compared with pl
that do not bottle milk.

In table 10 it may be seen f{
spite of a much larger average butt
volume the 13 plants with a bot
operation have manufacturing a
packaging supply costs which are
percent higher per unit than the
of the plants without bottling op
tions. The differences in the suppl
of bottling and non-bottling plants
partially accounted for by the faet
the plants which bottle milk have
er packaging costs due to fluid m
cream container costs. Bottling p
also tend to use more chemicals
cleaning compounds than do the @
plants.

FUEL, UTILITIES, AND
REFRIGERATION COSTS

This category of costs includes the
‘costs of fuel, power, light, water, and
refrigeration. Table 11 shows that these
gosts vary considerably with butterfat
volume. The lowest cost plant was a
¢ream creamery producing only butter,
which had an annual butterfat volume
" of 588,343 pounds and a per unit fuel
and power cost of .40 cents.
In addition to volume of butterfat,
" other factors such as the kinds of fuel
‘used, the prices paid for fuel and power,
‘and differences in their utilization ex-
plain a large portion of the variation in
fuel and power costs.
~ Coal and oil were the most commonly
©used fuels with 18 plants using coal,
S 20 using oil, and 9 using gas. The small-
'er volume plants used coal, while the
Blarger plants used oil or gas (see table

Table 12. Relationship between type of fuel
used and fuel cost per pound of butter-
fat in 47 Minnesota creameries, 1954

average manufacturing and packaging

12). Per unit fuel costs do not appear
to vary significantly according to fuel
type. This could be due to differences
in the prices paid for fuel as well as to
any real differences in the efficiency of
the various fuels.

The 18 plants that used coal paid
from $10 to $18 per ton with most plants
paying from $16 to $17 per ton for coal.
The plants that used fuel oil paid from
7.4 to 14.7 cents per gallon with most
plants paying 8.0 cents to 9.0 cents per
gallon. Gas rates varied considerably
from plant to plant depending upon
quantities used, and the success of man-
agement in bargaining for lower rates.
The same was true for electric rates.

Differences in the level of efficiency
in the use of fuel and power accounts
for a great deal of the variation in per
unit fuel and power costs. Efforts on
the part of management to reduce waste
of fuel, power, light, water, and refrig-
eration can reduce these costs consider-
ably. For example, two plants with
similar type operations, one with an an-
nual butterfat volume of 337,000 pounds,
the other with a volume of 341,000
pounds, had per unit fuel and power
costs of 1.33 cents and .49 cents, re-
spectively.

DEPRECIATION COST

This category of cost includes all of
the depreciation charges associated with
buildings and plant equipment. Depre-

Table 13. Relationship between butterfat vol-
ume and depreciation cost per pound of
butterfat in 47 creameries, 1954

Depreciation cost

Butterfat Number of per pound of
volume creameries butterfat
pounds cents
Less than 150,000 R .59
150,000-298,000 ... 8 1.03
300,000-449,000 ... 15 .88
450,000-599,000 ... . 13 .83
600,000 and over ... 6 67
Toball i AT .82

I lmﬂi Number Average Fuel cost
Average Mfg. and pka. uel of Buttertat el B
Number of butterfat cost per go Creameries Volume ot
Zygfa?iton creameries volume butte: o i
" t pounds cents
pounds cents 16 P, i
Without bottling ... e 34 388,508 .90 20 489,259 =
With bottling ..... 18 564,576 1.46 9 58 ta5 -
7 1.1 47 437,208 44
437,208 47 !
Total ... L AeAde, e 47 =

14

15




ciation of trucks was excluded. Depre-
ciation was included in the costs of
these plants at the same rates as shown
in their audits or annual statements.
Three plants did not make any pro-
vision for depreciation. For purposes of
this analysis depreciation was charged
against these plants at the average rate
for plants of comparable size and oper-
ation.

Depreciation costs varied consider-
ably because of differences in deprecia-
tion rates, the period when facilities
were constructed or purchased, range
of equipment installed in the plant, and
the annual volume of output.

Depreciation cost on buildings and
equipment accounted for 11 percent of
total cost. Since depreciation costs are
relatively fixed, the cost per unit de-
creases very significantly as volume
of output increases. ‘Depreciation costs
decreased from 1.03 per pound of but-
terfat in those plants in which the an-
nual volume ranged from 150,000-299,-
000 pounds to .67 cents in the plants
whose butterfat volume was over 600,-
000 pounds annually (see table 13). The
smallest volume group showed a very
low depreciation cost because much of
the equipment in these small plants was
old and fully depreciated.

Depreciation rates charged usually
were based on managers’ estimates of

Table 14. Distribution of 47 creameries accord-
ing to rates of depreciation taken on
buildings and equipment, 1954

Depreciation Number of plants reporting

Table 15. Effect of product combing
average depreciation cost per pound
butterfat for 47 creameries, 1954

7. Average cost of taxes, insurance,
s, and miscellaneous plant expense
-pound of butterfat for 47 cream-

Average Dep eries, 1954
Type of Number of butterfat > —
operation creameries volume Per plant Cost per pound
average of butterfat
rounds
With bottling... 13 564,576 dollars cents
Without bottling 34 388,508 1,346 31
= 557 A2
Total ... 47 437,208 .. 1,277 .28
aneous plant
218 .05
the length of the service life of 3,398 =

ings and equipment. Table 14 sho
rates of depreciation taken on
ings and equipment by the v
creameries. The average rate fo
plants was 2.5 percent on buildin
6.8 percent on equipment. The dey
tion taken on the original cost of buil
ings ranged from .6 percent to 54 g
cent and on equipment from 2.4 pe
to 10 percent. %

A review of creamery depreciz

ifferences in the combinations of
ets accounted for important varia-
s in depreciation costs per pound of
orfat. Table 15 shows that those
with milk bottling equipment
her per unit depreciation costs
did the plants without such equip-
The higher depreciation costs in
pottling plants occur in spite of the
schedules showed that actual " that the bottling plants show a
charged on the various items of | larger annual butterfat volume
equipment ranged from 5 to 10 pe 15).

of original cost. It was found ' ther important factor that must
churns were being depreciated a en into account in explaining the
which varied from 5 to 10 Dex’cgfi jons in per unit depreciation ex-
were vats, storage tanks, separs is the difference in use of build-
pumps, boilers, and other items: and equipment. Efficient use of
actual depreciation rates charged ol dings and equipment depends upon
creamery buildings varies from proper adjustment of the size and
5 percent, depending on the pacity of physical facilities to the
construction. Three percent we ?-u.- of business. Because of the over-
most ccmmon rate. imation of the amount of butterfat
ble and because of increased com-
ition for butterfat, many creameries

Table 16. Relationship between butterfo = x .
‘buildings and equipment capacity

essed per dollar of fixed assets
depreciation cost per pound of butl or-

which is in excess of present or future
requirements. Unused capacity results
in high per unit depreciation expense.

A ratio showing the number of
pounds of butterfat processed per dollar
of investment in buildings and equip-
ment was used to compare the relative
efficiency of the creameries in the use
of their physical facilities. The average
creamery processed 6 pounds of butter-
fat per dollar of investment in buildings
and equipment. One plant processed as
little as 3 pounds per dollar invested,
while on the other extreme, one plant
used its plant and equipment so effec-
tively that it was able to process 13
pounds of butterfat per dollar invested
in the plant and equipment.

The effect of the differences in plant
utilization is reflected in per unit de-
preciation costs. The five plants with
the poorest utilization, those with less
than 4 pounds of butterfat processed per
dollar invested, showed depreciation
costs of 1.32 cents per pound of butter-
fat as compared with .41 cents for the
three plants showing the best utilization
(see table 16).

OTHER PLANT EXPENSE

Other plant expense includes such
items as real estate and payroll taxes,
personal property taxes, insurance, re-
pairs, and miscellaneous expenses.

Taxes averaged $1,346 per plant and
were the largest item of other plant
expense (table 17). Personal property
and real estate taxes averaged $963 per

rate Buildings Equipment pigag ¢ 1954
or creameries, I . -
percent o 18. Relationship between volume of butterfat and other plant expense for 47 plants, 1954
?; }';ounds! aotf T
utter: Total othe
> } R e S I sy Mmpe p
12 1 fixed asse's creameries - SpaIs ol il expense
2
: % cents per pound of butterfat
14 Less than 4.0 5 §e0.000 ... 4 56 26 .10 82
9 4058 .. 18 = 9 .50 31 .08 89
6 6.0-7.9 14 15 .49 34 .05 88
3 8.0-9.9 : y 13 42 25 .03 70
1 10.0 and over ... 3 T 6 kL 27 .04 66
Total o 47 47 Total e 47 .43 29 .05 77
17

16
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Table 19. General and administrative expense of 47 creameries,

1954 This amounted to 0.4 percent of

tal operating cost. Twenty-seven

7 creameries used no borrowed

General and administrative Annual Cost per pound

expense items average of butterfat 2 In the remaining 20 plants in-
dollars cents ‘cost during the year ranged from
DECSCIOE B TR oot | SO 07 e as $44 to a high of $787 for a
Office salaries ... 1,825 43 which had just built a large

Office supplies .. 270 .06 on to its plant.
Telephone and telegraph ... 104 02 eral and administrative expense
Audit and tax fee .. ... 187 .04 ed 1.08 cents per pound for the
Advertising, donations, and dues .. 951 .22 & (table 20). The range in cost
Quality program. ..... e 8 i 52 cent per pound of butterfat
Bank charges and miscellaneous 503 a2 oh of 3.22 cents per pound. Volume
S e A N 128 .03 a great deal of the variation
il 4;; ; eral and administrative expense.

plant, or 72 percent of total tax expense.
Payroll taxes accounted for the balance
of the total tax bill. Personal property
and real estate taxes were most fre-
quently in the range of $500 to $1,000.
The average insurance cost per cream-
ery was $557. For most plants the an-
nual insurance cost ranged from $300 to
$600.

The cost of repairs averaged $1,277
per plant. Repair costs were most fre-
quently reported in the range of $1,000
to $2,000.

Total other plant expenses averaged
.92 cents per pound of butterfat in the
smallest volume group and .66 cents per
pound of butterfat among the largest
plants (table 18).

On a per unit basis repair costs tend-
ed to vary little over the whole range
of volume. The costs of taxes and in-
surance decreased from .56 cents for
those plants with an annual butterfat
volume of less than 150,000 pounds to
.35 cents for those creameries with an
annual volume of 600,000 pounds or

more.

GENERAL AND ADMINISTRATIVE
EXPENSE

Included in this category of cost are
such items as officer and director fees,
office salaries, office supplies, telephone
and telegraph charges, audit fees, or-

18

ganization dues and donations,
tising expense, bank charges, average total cost per pound of
control expense, and numerous ¢ arfat for the 47 creameries was 7.30
small items. Interest expense ' jn 1954 (figure 5). The 7.30 cents
included in this category of ¢ ded 2.70 cents of labor expense,
average dollar expenditure and ts of supplies, .83 cents fuel and
unit cost of the various items o expense, .77 cents of other plant
and administrative expense are g, and 1.08 cents of general and
in table 19. ] trative expense per pound of
Office salaries accounted for the utterfat.

est proportion of general and 'Of the 47 plants in groups A, B, C,
trative expense. Annual office D, 12 received only cream, while 9
for full time employees averag

ved only whole milk. The 26 re-
within a range of $1,200 to $2,760. ng plants received various combi-
Interest was a very minor

cost on a per unit basis in the
eries studied. The average cre
incurred interest expense of $I
General and
odminitrative

expense
1.08¢

Table 20. Relationship between bu
ume and general and adminisire
expense in 47 creameries, 1954

Plant labor and
management
270¢

adn
Number of  cost pe

Butterfat volume creameries of

Manufacturing
end packaging
Twﬂiﬂ

pounds
Less than 150,000 ... 4
150,000-299,000 . ...
300,000-449,000
450,000-599,000 ...
600,000 and over ... 6

Total costs = 7.30 conts

9 Manufacturing costs per pound of

Average all plants ... 47
. Butterfat in 47 creameries, 1954.

19

Table 21. Manufacturing costs per pound of
butterfat and per pound of butter in
47 creameries, 1954

Cost ge; Cost per
[ pound o ound of
Cost items butterfat pbutter
cents cents
Plant labor and management 2.70 2.19
Manufacturing and packaging
supplies ... .89
Fuel and power . .67
Depreciation ... .66
Other plant expense ... 27 .62
General and administrative ex-
penes: 1.08 .88
Total ... 7.30 5.81

nations of milk and cream. The 12 cream
plants showed average total costs per
pound of butterfat of 6.48 cents com-
pared with 6.77 cents for the 9 whole
milk plants.

Table 21 shows a comparison of the
costs of these creameries on both a
butterfat and butter basis. The cost per
pound of butter indicates what the cost
of each item would have been had all
butterfat been processed into butter at
an average overrun of 23.5 percent. All
except 19 plants sold some butterfat in
some form other than butter.

A review of creamery costs for 1955
shows that the cost per pound of butter-
fat processed was virtually unchanged
as compared with 1954 costs.

EFFECT OF BUTTERFAT VOLUME
ON TOTAL COSTS

It was found that the volume of but-
terfat which a creamery processes has
an important effect on its total unit
costs. The largest volume plants, those
with an annual butterfat volume of
over 600,000 pounds, had the lowest per
unit cost—6.11 cents per pound of but-
terfat (table 22). The plants in the
volume range from 150,000 to 300,000
pounds had the highest cost—9.76 cents
per pound of butterfat.

e
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Cost per pound
of bunerfat
(cents)

® Grivp A i

ts a plant which had an annual

O Group D ploms ! :
N volume slightly over one mil-

,
at

100 - unds, and a per unit cost of about

s B nis per pound of butterfat. After

L ° B oct-volume positions of all the

% * ° ‘_cf.lS. s Tavle ) ted fatisti.

: were similarly located a statisti

80 ®e 2 s * L ° = edure was usgd to ﬁt the line

70 ® 2 Caverage relationship, or line of re-
g ot n, to the data.

i il % 2  plants from groups A and D are

50 ) oo o ) o same average cost curve (figure

ats from group D, which sold

“d 2=4 quantities of whole milk, tend to

=i i " ] ~ ’ " . . i a - i ; 3 somewhat larger volumes and

o Tl 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 -: COSt pOSitiOnS than the plants

Annual butterfat volume (thousend pounds)

Fig. 6. Relationship between cost per pound of butterfat and annual butterfat volume :
creameries without bottling departments, Minnesota, 1954, me

The smallest volume group, those
with less than 150,000 pound butterfat
volume, had total costs per unit of 7.73
cents—somewhat lower than the next
larger volume group. An explanation of
the somewhat lower unit costs among
these small plants may be found in an
examination of their labor, supply, and
depreciation costs. Three of the four
plants in the smallest volume group
employed only an operator. It was his
duty to perform all the plant operating
duties, management functions, and
bookkeeping work. General and admin-
istrative expenses were low among

Table 22. Total operating cost of 47 creameries classified according to annual
volume,

group A. Bulk milk sales enable
at to handle a large additional
of butterfat with little increase

ats with bottling departments,
in groups B and C, are on a much
average cost curve (figure 7)
, the plants in groups A and D. It
ild be remembered that although
#s for the plants in groups B and C
higher they are processing a product
somewhat higher value—fluid milk

these four plants because no ade
office help was employed.

The effect of volume on en
manufacturing costs is illustrate
figures 6 and 7. The cost volume re
tionships for the creameries in
A and D, those without milk
departments, are shown in figure
plants in groups B and C, those
bottling departments, are simi !
lustrated in figure 7. Each dot in
figures represent the cost-volume j
tion of a particular plant.

For example, in figure 6 the d

1954

Annual butterfat volume in pounds

and cream. In consequence these plants
may be operating as efficiently and
profitably as those in groups A and D.

RELATIONSHIP BETWEEN
CREAMERY COSTS AND
VOLUME

The effect of volume of business on
costs has been noted at various places
in the foregoing discussion. There are
two basic types of cost-volume relation-
ships which need to be considered in
any industry. These are referred to by
the economist as (1) short-run cost and
(2) long-run cost relationships.

Short-run cost relationships refer to
the effect of volume on costs within a
given plant. The level of costs within a
plant depend on the intensity of use of
the plant and its related resources.
These costs may also be referred to as
“in-plant” costs.

The long-run cost relationship refers
to the effect of volume of business on
costs as the size of the plant is changed.

® Group B plonis

© Group € plonis

L L " " " 1 L L 1

Cost items Less than 150,000- 300,000- 450,000- Over
150,000 299,000 443,000 599,000 600,000
cents per pound of butterfat
Plant labor and magt. 3.07 3.49 2.94 2.59 2.26
Mifg. and pkg. supplies ... 1.31 1.74 1.06 1.04 .97
Fuel and power 1.00 1.12 .99 75 65
Depreciation .58 1.03 .88 .83 .67
Other plant expense ... .. 92 .89 .88 .70 .66
i .80 - L L s
Gen. and admin. expense ... .84 1.49 1.18 fs 3 B e e
Total 7.73 9.76 7.93 6.86 6.11 o
Number of plants ... 4 9 15 13 6
20

650 700 750 800 850 900 950 1000 1,050 1.100 1,150

velume (thovsand poundi)

2. Rzlationship between cost per pound of butterfat and annual butterfat volume for 13
d creameries that bottle milk, Minnesota, 1954.

21




Cost per pound
of butterfat
(cents)

r
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20

nd the volume for which the plant
designed.

any creameries in Minnesota oper-
Jess than the most efficient vol-
they have a good deal of unused
eity. For example, the building in
cases may be too large for the
ume of putterfat available to them.
oversize building would cause per
heating, lighting, cleaning, mainte-
and depreciation costs to be

at

i
plant equipment also causes in-
sced per unit costs. Labor also may
underemployed because of low plant
" volumes and thereby cause increased
" Ser unit labor costs.

" From observation and comparisons of
Slants which are of similar size and

0 5 10 15 20 25

Fig. 8. A hypothetical cost-volume relationship within a plant.

Long-run costs involve a comparison of
the processing costs of a series of suc-
cessively larger plants. This cost-volume
relationship is often referred to as
“economies of size.”

Because of the limitations of the ac-
counting data available in this study
and the difficulty of actually arriving
at a cost-volume relationship within a
plant our discussion of the in-plant costs
is presented in theoretical terms.

Within a plant costs per pound of
butterfat can be reduced to some point
as volume is increased and more com-
plete use is made of buildings, equip-
ment, and other resources (see figure 8).
This figure shows the typical relation-
ship of volume and per unit cost within
a given plant. It should be remembered
that these costs and volumes refer to
one hypothetical plant designed for a

3 Although minimum costs are found at a daily volume of 3,000 pounds the plant
operated at larger volumes when the price of the product was such that it was profi

30 35 40 45 50 55
5 Daily butterfat volume (hundreds of pounds)

given capacity. Other plants des
for larger capacities would have

minimum cost points at much
volumes.

Unused plant capacity causes per un

costs to be much higher than ne

For example, our hypothetical
was designed for minimum per

costs at a daily volume of 3,000

of butterfat (point X). When this

is operated at lower volumes in r
A, per unit costs are higher than
minimum per unit cost of 3.0 cen

pound possible at a daily vel
3,000 pounds of butterfat.”

Beyond a daily volume of
pounds of butterfat in this plant p

unit costs would tend to rise qui
idly throughout range B. Costs
a plant as overcrowding occurs.
crowding results from volume in

¢ pound
rfat

Cost
of
(cents)

Lot

‘oher than necessary. Unused capacity -

operation it is believed that a large
proportion of Minnesota’s creameries
are operating in the “A” range of the
cost curve shown in figure 8. Increased
butterfat volume would allow most
creameries to achieve lower per unit
labor costs, fuel and power costs, sup-
ply costs, administrative costs, and de-
preciation costs.

The economies-of-size cost-volume re-
lationship is illustrated hypothetically
in figure 9. The long downward sloping
curve, PC, that touches each one of the
U-shaped cost curves, is called a plan-
ning curve. Each of the U-shaped cost
curves represents the in-plant, or short-
run, cost curve for a particular plant.
For example, the U-shaped curve la-
beled “bb” is the same cost curve shown

5 10 15 20 25

30

23

35 40 45 50 55

Daily butterfat volume (hundreds of pounds)

Fig. 9. A hypothetical cost-volume relationship illustrating economies of size.




in figure 8. The minimum cost-volume to the cost-volume positions of o

position for that plant is 3,000 pounds eries included in this study. The @

Plant groups

of butterfat daily at a cost of 3.0 cents shown in these figures differ fron

per pound of butterfat. The planning theoretical planning curve in that jtems 2 B e D E F G H
curve is drawn through a series of near- do not represent the near-mj ] cents

minimum cost points located on the costs of processing each given yo Jabor and management ... 2.8 33 4.3 2.5 3.4 5.2 5.0 3.7
curves for individual plants. The curves in the figures are averas ! uring and packaging sup-

Each point on the planning curve curves constructed from average i e b 15 16 K| 1.9 3.4 2.0 1.4
represents the minimum cost for proces-  costs and lie somewhat above the | S and power .. 1.0 9 1.1 .8 1.8 ) 1.0 1.3
sing that particular volume of butterfat. retical planning curve. S 4 -8 1.4 K- 1.1 1.5 1.2 L1
With this type of information an or- The curves shown in figures § plent expense ... 9 1.3 o 1.2 1.6 1.4 1.1
ganization can review its present and are useful in that they each sh | and administrative expense 1.2 12 15 35y 1.2 1.9 2.0 15
future plant needs and select the plant average economies-of-size that ‘ o [ b T T N d o )
from the planning curve that would been achieved in some areas ag Sotel Bk B 11.2 6.9 10.6 15.8 12.6 10.1
best suit their prospective volume and creamery industry shifted toward ¢ B er of plants .. 18 7 6 15 40 16 12 23
needs. In many areas the greatest cost and larger plants. The potentia] sa ;

i i ; v putterfat volume (1,000
savings may be achieved by a reorgan- may be greater than the savings M’ds) S e o s 655 459 480 515 Eia o b
ization of the creameries in the area. In cated by the “average planning ey i
areas where there are a large number shown in the figures. e (1000 dollars) ........... 260 611 433 430 562 640 728 531

In figure 6 the cost curve dee
from 8.1 cents per pound at 100
pounds to 4.0 cents at one mj
pounds. This illustrates the pote
per unit cost savings possible by
ing larger, more efficient plants. In !
ure 7 the cost curve for the plants
bottle milk decreases from 20.5
at a volume of 150,000 pounds to
cents at 800,000 pound volume, In
case further reductions in per unit
may occur for volumes of butterfat
yond those shown in the charts.

of plants, each operating below ca-
pacity, large cost savings can be made
by the consolidation of some plants into
larger volume plants of more economic
size. The potential cost savings from
reorganizing creameries in an area into
fewer and larger plants may be con-
siderably greater than the potential cost
savings possible from in-plant cost
savings.

The cost curves presented in figures
6 and 7 are rough approximations of
planning curves. These curves are fitted

ises, by differences in sales volume,
also by the general level of effi-
of the operation.

.Téble 25 shows the cost per dollar
sales for each of the eight plant
pups. The cost level per dollar of
“sales is higher among the plants with
sidelines than among plants without
elines. The plants with bottling de-
artments and sidelines, those in groups
tand G, show higher costs than do the
er plants with sideline departments.
The highest cost was 15.8 cents per dol-
ﬁ_: of sales found in group F. This
higher cost in group F may be account-
~ed for by the fact that group F plants
the highest proportion of sideline
. 31.8 percent of total sales (table

In the preceding analysis per unit
costs were based on a pound of butter-
fat. It was pointed out that a per unit
cost analysis based on butterfat was

volved.
A per dollar of sales basis for p
ing costs will facilitate comparisol

ment. The plants with a large propor-
tion of bulk whole milk or cream sales,
those in group D, show the lowest cost
per dollar of sales. The bulk sales allow
a large volume of product to be handled
at relatively low per dollar cost.

The costs per dollar of sales of groups
E, F, G, and H are affected by the value
of dairy products produced, by the pro-
portion of total sales that are sideline
sales, and by the types of sidelines han-
dled. From table 26 it is noted that the
proportion of sales made as sideline
sales varied from 24.1 percent in group
H to 31.8 percent in group F. Table 26
also shows the proportion of plants in
each group with each of 3 major side-
lines.

Table 26. Sideline sales as « proportion of total sales. and the proportion of plants
2 with three major sidelines, in four creamery groups. 1954

valid only for the 47 plants which did plants with sidelines. Costs per @

not have sideline departments. Among of sales are calculated by dividing & Number Proportion of plants with sidelines Percent sidelines
plants with sideline departments a size- total costs by the total sales. The of plants Feed Locker Produce sales of total sales
able proportion of the costs and sales indicates the cost involved in ma : i eccat ol iaite

are attributable to the sidelines and not each dollar of sales. The differe . s S i sy

to dairy products. Therefore, it is es- the size of the ratio for different cre = 87'5 50'0 52'5 31'8
sential that some common denominator, eries may be explained in part = 100'0 50'0 41'7 29'1
other than butterfat, be selected to fa- ferences in the costs and ret 35 100j0 34js 25:1 24:1

various sidelines and dairy produet

cilitate a more accurate cost comparison
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CREAMERY COST CHANGES, 1934 TO 1954

There has been a large increase in
creamery manufacturing costs from
1934 to 1954. Factors such as higher
equipment and building costs, more di-
versified operations, more stringent san-
itary requirements, rising labor costs,
and increases in the prices of nearly
every item used by creameries explain
the increases in these costs.

COST PER POUND OF BUTTERFAT

Table 27 shows the extent of per unit
cost increases from 1934 to 1954. The
average total cost of processing butter-
fat for the 47 plants in groups A, B, C,
and D increased from 3.22 cents per
pound in 1934 to 7.30 cents in 1954. Plant
labor and management costs have in-

28. Com

supply costs 0.2 cents per po T

butterfat. A shift to the sale of

1934 and 1954

parison of changes in cost per
butterfat of major cost items for 47
ameries in constant dollars,

proportion of milk in bulk allow 1934

1954

plants in group D to reduce pa
costs.

Group C showed the largest ¢
crease from 3.26 cents to 10.56 ce

wx and management  2.00
and packag-

pound of butterfat. This can be atfriREEE Hoocd - o . 1.94
uted to the addition of bottling power .80
ments in many of these plan .61
plants of group B, those with a b plant expense 51
and bottling operation, also hav and administrative

an increase in per unit costs, from \ses o e
to 7.86 cents per pound of butter. g

group B plants have had a much I

cents per pound
of butterfat

2.70

1.10
.83
.82
i

1.08

7.30

increase in butterfat volume th
plants of group C and they have m
smaller bottled milk sales than g

other than farm products and food.' It
was found by comparing the 1934 and
1954 indices, 1934 costs had to be in-
creased by 204.46 percent to be equiv-
alent to 1954 dollars. In terms of con-
stant dollars, the 47 plants show average
total costs of 6.58 cents per pound of
butterfat in 1934 as compared with 7.30
cents in 1954 (table 28).

Costs have risen during the period
1934 to 1954 for reasons other than the
price level increase. The 0.72 cents in-
crease in average total costs shown in
table 28 can be accounted for mainly
by changes in the operations of these
plants over the 20-year period. Greater
diversification in products processed and

29, Comparison of changes in cost per dollar of sales in 138 creameries, 1934 and 1954

of group C. These two factors ha

the per unit costs in group B frord T

Plant groups

creased the most, with an average in- as much as the costs have risen in B c D
crease of 1.72 cents per pound of butter- C. tem 1934 1954 1934 1954 1934 1954 1934 1954
fat. Manufacturing and packaging sup- An effort was made to approx cents
ply costs show an increase of only .15 the extgnt to which creamery cost { and lobor management .......... 1.6 2.9 18 3.3 1.3 43 12 2.5
of a cent per pound of butterfat for the creases in the last 20 years have @cturing and packaging
47 plants. due to factors other than a rising ~ supplies L5 1.3 L5 L5 1.6 1.6 1.6 8
Plants in group D showed an increase level. For this comparison 1934 a 6 1.0 ) 9 & il 8 8
in average total cost of only 3.0 cents total costs for the 47 plants were A 5 -8 .6 7 & 1.4 4 9
per pound of butterfat. Plants in group D lated into 1954 dollars, using an i plant expenses .. o 9 5 9 5 1.3 3 7
reduced manufacturing and packaging of wholesale prices for all commodi and administration expense .6 1.2 6 12 8 1.5 5 1.1
5.1 8.1 5.5 8.5 5.2 11.2 5.1 8.9
Table 27. Comparison of changes in cost per pound of butterfat in 47 Minnesota crea
1934 and 1954 E—
Plant groups
Plant groups F G H
A B c D 1934 1954 1834 1854 1934 1954 1934 1954
Cost item 1934 1954 1934 1954 1934 1954 1934 1954 cantE
cents per pound of butterfat t labor and management ... D 34 1.7 5.2 1.8 5.0 1.7 7
Plant labor and manage- Cturing and packaging
AAAIEL et 24| Ol Al | 0T - Cl0iG 83 403 102 - 2024 .98 i 1.4 1.9 1.3 3.4 1.4 2.0 1.4 14
Manufacturing and pack- 0 e 8 18 -6 2.2 8 1.0 -9 13
aging supplies ... .81 1.03 84 139 93 156 .98 .78 .95 X 5 1S 5 1.5 6 1.2 6 1.1
Fuel and power ... .38 .82 .46 .82 41 1.03 35 .76 .39 plant expenses ... e 4 1.2 5 1.6 5 1.4 A4 1.1
Depreciation ... 27 .69 .36 .70 .36 1.30 27 .80 .30 tal and administration expense .5 1.2 B 1.9 ] 2.0 5 1.5
Other plant expense ... .22 a2 29 .81 31 1.20 23 .64 .25 Fop R =5 SN = Foed Ty T
S s T 4.9 10.6 5.2 15.8 5.7 12.6 55 10.1
CRPIORE oonterssimiim: | 43D .99 .39 1.08 .36 1.44 .32 .96 .35
Tolal oot 313 6.63 3.45 7.86 3.26 10.56 3.17 618 322 ‘%’*ﬁsﬁcal Abstract of the United States, 1955, U. S. Department of Commerce, table 370,
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the shift from farm-separated cream to
whole milk receipts have had effects on
all cost items. Milk handling required
increased labor and increased invest-
ment and thus resulted in greater labor
and depreciation costs.

General and administrative expense
increased because of more record keep-
ing arising from additional services to
patrons. For example, in some cream-
eries patrons arrange for several deduc-
tions to be made from their milk check
for the payment of feed bills, artificial
breeding fees, payments on loans, and
other purposes.

Manufacturing and packaging supply
costs have declined for three principal
reasons. First, the per unit packaging
cost of bulk butter has decreased with
the shift from butter tubs to fiber boxes.
Second, the increase in bulk milk sales
reduced packaging costs considerably.
And, finally, fechnological improve-
ments in cleaning compounds and dis-

SUMMARY AND

Some very significant changes have
taken place in the Minnesota creamery
industry over the past 20 years. The
number of plants decreased from 870 in
1935 to 542 in 1956. The plants which
have remained in business have in-
creased their butterfat and sales volume.

Among the 138 creameries included in
this study annual average butterfat vol-
ume increased from 322,942 pounds in
1934 to 480,291 pounds in 1954. The
operations of these 138 plants have
changed greatly. There has been con-
siderable diversification in dairy prod-
ucts processed and diversification into
various sideline enterprises.

The total sales volume of the 138
plants averaged $521,402 in 1954—over
4 times the average sales volume of
1934. Sideline sales increased from 6.6

28

infectants have caused per ypit
of these items to fall.

CHANGES IN COST PER DOLL
OF SALES s

Table 29 shows cost per dollar 0
in 1934 and 1954 for the major e
items for the eight groups of ho)
The largest cost increase, 106
occurred in group F. This group h
largest proportion of sideline sa]
also had bottled milk depart;
Group D plants, those that prod
butter and sold bulk milk, show
lowest increase in cost per doll
sales—0.9 cents increase per do
sales. Group D sold a substantial
portion of their butterfat receiﬁ 45
bulk milk and cream and as a re
were able to reduce supply costs
cents per dollar of sales between
and 1954. :

Fig. 10. Milk receipts are being weighed and sampled.

employee ranged from a low of $1,200
to a high of $2,760.

The total cost of processing butterfat
in the 47 creameries ranged from 6.11
cents per pound of butterfat in the
largest volume group (plants over 600,-
000 pounds annually), to 9.76 cents in the
150,000 to 300,000 pound volume group.
The smallest volume plants, those with
less than 150,000 pounds butterfat an-
nually, averaged 8.93 cents per pound
of butterfat.

There has been a considerable in-
crease in the average total cost of proc-
essing butterfat over the last 20 years.
In 1934 the average total cost per pound
of butterfat in the plants included in
this study was 3.22 cents compared with
7.30 cents in 1954.

In a large number of cases the prin-
cipal reason for high per unit processing
costs was low volume. In some instances
considerable cost reductions could be
achieved by increasing the intensity of
use of the given plant. In other cases
all the plants in an area may be de-
signed for such low volumes that large
cost savings may be achieved only by

in the 150,000 to 300,000 pound volume
Wp_3,49 cents per pound—and low-
st among the plants in the largest vol-
ume group—at 2.26 cents per pound of
butterfat.
‘Manufacturing and packaging supply
~ costs averaged 1.10 cents per pound of
Butterfat for the 47 plants. This was the
cond largest item of processing cost—
sounting for 15 percent of the total.
Fuel, utilities, and refrigeration costs
'Maged 1.00 cent per pound of butter-
fat among plants with an average but-
" fesfat volume of less than 150,000
L pounds. Among the largest plants, those
I With over 600,000 pounds of butterfat,
* the fuel, utilities, and refrigeration costs
-«"Z@\wraged .65 cents per pound of butter-
h:" Depreciation costs accounted for 11
reent of the total processing cost
~among the 47 plants and averaged .82
gents per pound of butterfat.
" General and administrative expense
eraged 1.06 cents per pound of butter-
. The largest item of general and
inistrative expense was office sal-
S, Which averaged $1,825 per plant.

Ahnual office salaries for a full-time
1

CONCLUSIONS

percent of the total sales in 1934 to
percent in 1954. 2
There was a very substantial shift #
milk receiving during the 20-year
riod. In 1934 less than 1.5 percent of th
plants received over 20 percent of
butterfat receipts in milk compan
with 76 percent of the plants in 195
Analysis of the costs of 47 crea
without sideline departments sho
that total manufacturing costs avera
7.30 cents per pound of butterfat in 1
Labor accounted for 37 percent of
total manufacturing cost or 2.70 ¢
per pound of butterfat. Factors respon
ble for variations in labor costs
volume of output, kinds of pr
produced, wage rates, and the effici
with which labor was used. The
cost per pound of butterfat was h
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rebuilding into fewer and larger plants
to achieve economies-of-size.

Creamery costs generally can be re-
duced substantially by increasing effi-
ciency in all phases of creamery opera-
tion. The importance of competent man-
agement and leadership in efficient
creamery operation cannot be over-
stressed. Much more attention should
be given to the wise selection of man-
agers, to their training, and to providing
incentives for their improvement.

Labor cost reductions can be achieved
by better utilization of the labor force.
Improvements in the output per hour
of labor can be achieved by the addition
of labor saving devices in many cases;
in others the improvement of plant lay-
outs will achieve large savings in labor
cost. Better employee training programs
can be important in reducing labor
costs.

Manufacturing and packaging supply
costs can be reduced by careful purchas-
ing—by making careful comparisons of
supply prices quoted by various com-
panies and taking advantage of quantity
discounts when it is feasible. Careful
planning to avoid wastes in the use of
fuel, power, and refrigeration can be a

30

source of important savings in o
costs. General and administratiy
can be reduced by developing g
bookkeeping systems that reduce ¢
labor requirements in this line,

Depreciation costs per poung -
terfat can be reduced by more infensi
use of the facilities. In many
plants are operating at volumes
are far too low relative to capacity
volumes have the effect of iner
not only per unit depreciation
also result in higher unit costs alj
the line.

In many cases important sayin
dairy farmers could be effected
group of creameries in a given
viewed their needs and then
ized their plants for the most e
operation. This may involve closi
least needed plants and concent
the butterfat available in the area
few larger and more efficient o
tions. Although large cost savings
be obtained by improved o
within existing plants, in many
even larger savings could be effected |
bringing together and reorganizing
group of plants. ;






